The article investigates the existence of wage gap for gender in the Brazilian labor market. The introduction of compulsory open exams applied in Brazil to public service job candidates as a way to prevent clientelism and nepotism. Our hypothesis is that if there is discrimination, so we should observe gender wage gap reduction after the introduction of the open exams. We find evidence in favor of this hypothesis, thus suggesting that there is discrimination against women, even if we assume that male and female employees have the same human capital characteristics within each public sector.
Introduction
In 1988, a new Federal Constitution was instituted in Brazil which established the obligation of open exams for the selection of civil servants. According to this precept, only the candidates who obtained the best grades on the tests become eligible to fill a pre-determined number of job positions in public service. The principal motive of the legislators was to prevent clientelism and nepotism, which are common practices in Brazil. Until this law was put into effect, there had been no need of open exams to select public employees. This permitted vacancies to be filled via criteria chosen by the managers of the areas needing employees. Although not being the original intention of the authors of the Constitution, open exams created an entrance rule in the public sector, that is, they impeded occupational and wage discrimination because the entrance criteria became and continues to be totally impersonal. This paper takes advantage of the occurrence of this open exam to verify if there was a decrease in the gender wage differential in the public sector after the establishment of the tests. We use data from before and after the promulgation of the Constitution and find that the gender wage gap decreased after the institution of the new rule, thus providing evidence of discrimination. As stated by Card (1999) and Hamermesh (1999) , these occurrences are especially suitable to investigate phenomena that involve preferences and unobservable characteristics, as is the case of discrimination.
We provide a new view on the nature of the gender wage gap (GWG) by analyzing the wage differentials within establishments. Based on linked employer-employee data for Germany, we show that the GWGs vary tremendously across establishments, even if we assume that male and female employees have the same human capital characteristics within each establishment. This heterogeneity is linked to firm and institutional characteristics: For instance, firms with works council and those covered by collective wage agreements have smaller GWGs. Furthermore, we find some evidence that firms operating under strong product market competition behave in a more egalitarian way.
The article is organized in the following way: Section 2 presents institutional issues related to the contracting of personnel for public administration in Brazil. Section 3 reviews the literature on gender gap in pay in Brazil. Section 4 presents the data, methodology and descriptive statistics. Section 5 shows the results. Section 6 presents the conclusions.
With the implementation of the Constitution of 1988, the public employees who had passed the open tests earned the right to employment stability and could only be fired for serious offences. Wages, promotions and ascensions in careers began to follow strict rules, which were defined by law, and it became illegal for administrators to determine wages for employees.
Reviews the Literature
In his seminal work Becker (1957) argues that if the individual has a taste for discrimination, he must act as if you were willing to pay something, either directly or indirectly, in exchange to discriminate. The author has argued that this type of prejudice is expected to be eliminated by competition among employers in the labor market. Akerlof (1985) observes that discrimination can persist even in competitive markets in the presence of transaction costs.
Statistical discrimination theory, related to Phelps (1972) and Arrow (1973) , emphasize the role of employers' beliefs and expectation on workers' productivity. The statistical discrimination arises from the problem of imperfect information. This theory shows that employers use race, sex, place of residence, and ethnical group as signals of productivity.
Changes in the international economic environment can reduce wage disparities among groups of employers in developing countries. Weichselbaumer and Winter-Ebmer (2007) show the effect of competition and equal treatment law on the gender wage gap. Authors apply the techniques of meta-analysis to investigate the role of product market competition and international equal treatment conventions in covering 1530 studies of gender wage gap in both OECD and non-OECD countries. According to authors one of the main features of globalization is that countries with a higher economic freedom have a lower gender wage gap. However, in relation to Brazil, Carneiro and Arbache (2002) conclude that trade liberalization alone will not be sufficient to significantly reduce poverty and inequality in the country.
Some studies indicate a reduction in the wage differential by skills in the period of trade liberalization. Corseuil and Muendler (2003) show the impact of traded investment goods, technical change and capital accumulation on labor demand. The empirical strategy is based on data set for the Brazilian manufacturing sector during 1992-98, a period immediately following trade liberalization. This study shows significant productivity gains in total factor productivity and greater use of skilled labor. The authors found that the wage differential between college graduates and workers with secondary schooling is not due to capital accumulation. Finally, they conclude that the widening wage differential of workers with college education in relation to workers with intermediate schooling levels cannot be explained by immaterial technical change. Loureiro and Carneiro (2001) show the existence of discrimination in the urban and rural labor markets in Brazil. The authors used the Blinder-Oaxaca decomposition analysis on data from the 1998 PNAD. The earnings differential was decomposed into two parts through the Oaxaca-Blinder methodology and concluded that there are substantial wage differentials between men and women by gender and race. Arabsheibani, Carneiro, and Henley (2003) observe the rates of return to human capital for gender in Brazil through the period of trade liberalization, using data from the PNAD household surveys. They note a substantial reduction in gender wage differentials over the last two decades, improvements in observable endowments and in returns to those endowments have all contributed positively to a reduction in the men-women wage gap. Differently from other papers, we estimate the public sector wage gap only for college education public employee workers.
Our papers verify that the legal institutional mechanisms established by the Brazilian Federal Constitution beginning in 1988 have now largely eliminated clientelism and male-nepotism, and have created a convergence in the gender average wage for public service job candidates.
Data and Methodology
The source of data used in our investigation is the National Household Survey (PNAD), conducted by the Brazilian Institute of Geography and Statistics (IBGE). The years examined were those from 1981 to 1999, (Note 2) a period which covers the new regime -of obligatory open tests -and the old regime -which did not. We investigate active civil servants in the federal administration who had university degrees. The aim of this education filter was to lessen possible measurement errors resulting from the lack of information on PNAD concerning the professional category of the individuals. The filter reduced the potential heterogeneity of the sample, thus allowing a better use of the data.
(Note 3)
The data were analyzed according to the following cut: men and women; periods before and after the Constitution of 1988; and three age cohorts. It was assumed that the youngest generation entered the public administration by open tests; that the oldest generation entered without it; and that the intermediate generation entered partly with and partly without open testing. Our hypothesis is that the obligation of open tests reduces the wage differential by gender for the new generation more than for the other generations.
For each generation the observations were identified by gender and by age. Cohort_1 corresponds to individuals from 22 to 32 years of age; Cohort_2 corresponds to individuals from 33 to 43; and Cohort_3 covers the ages 44 to 54. Thus, we have 17 annual observations and 3 age groups divided by gender (T=17 and N=3, respectively). The annual samples were aggregated in periods before and after the Constitution. (Note 4)
The control variables used in the regressions were: age, age squared, children, geographic regions and dummies by year. (Note 5) Table 1 shows the real monthly average wages in log, and the characteristics of the individuals in the pre-Constitution period of 1981 to 1988.(Note 6) The differential of average wages by gender for Cohort_1 was 27%, for Cohort_2, 38.7%, and for Cohort_3, 49.5%. Besides the growth of the wage gap, it is observed that the level of wages grows with the age cohort. The average age of men is greater that that of women in all age groups, which could positively influence the wages of men.
Insert Table 1 Here   Table 2 presents the descriptive statistics of 1989-1999. The wage gaps by gender and by age are 16.2%, 25.3% and 40% for, respectively, Cohort_1, Cohort_2, and Cohort_3. In the post-Constitution period, the wage differentials suffer quite a fall in all the age groups, and the proportion of men and women shows a strong tendency of convergence, even in the oldest cohorts. While during the pre-Constitution period there were around 60.5% of men in the cohort Cohort_2, in the post-Constitution period this proportion fell to 50%. These statistics suggest that there had been significant changes in the wage formation and in the participation by gender in the second period. The hypothesis examined in this paper is that open tests contributed to wage leveling.
Insert Table 2 Here With the objective of investigating the different effects of the Constitution by cohort, we estimate pseudo-panels (Deaton, 1985) , which was possible due to the large sample sizes. To investigate wage discrimination by gender, we employ the decomposition of Oaxaca and Ransom (1994).
Results

Wage Equations
Initially, Chow tests indicate structural changes in the parameters of the wage equations of civil servants between the pre and post-Constitution periods. (Note 7) Tables 3 and 4 present the results of the pseudo-panel analyses for men and women with and without year dummies. F tests reject the hypothesis of nullity of the aggregated parameters, and the hypothesis (unreported) that the model parameters are equal. The age variable and age squared (age2) are used as proxy of experience at work. The coefficients of age and age2 are significant and suggest that men's return to experience is superior to that of women's.
The positive sign of the year dummies suggests an increase in average public administration wages. During the period of 1981 to 1988, the average wages for women increased more than the average wages for men, which suggests a decrease in the gender wage gap even before the institution of the new rule of personnel selection. As one may see below, although the trajectory observed indicates a decrease in the gender wage differentials, more substantial advances happened after the constitutional change. From 1989 to 1999, the year dummy coefficients indicate a trend change, and suggest that wages for men were higher than for women.
The geographic variable seeks to examine the existence of wage differentials by region and suggests relative heterogeneity for the period 1981-l988. The Northeastern region, the poorest of the country, has a positive wage premium. This result may be capturing an elevated concentration of commissioned positions in relation to the population of civil servants of the region. From 1989 to 1999, however, the wages in the Center East became the highest, possibly reflecting an effect referring to the Federal District there located. The wages in the Northeastern region were the lowest during this same period.
The coefficients referring to the cohorts capture the fixed effects of the age groups. The coefficients are substantially greater in the post-Constitution period, suggesting that there were substantial changes in the wage formation of all cohorts. The fixed effect for men became quite larger than for women, which suggests that they received higher wage raises than the latter. The fixed effect which refers to the cohort 1 of women in period 2 is greater than the other cohorts, which can be reflecting a favorable effect of the open tests on the wages of new employees. Besides this case, the fixed effect of cohort 3 is always greater than the rest of the cohorts, which can be capturing the effect of seniority and experience in the wage formation and access to commissioned positions.
Insert Tables 3 and Table 4 Here Table 5 shows the decomposition of the wage differential by gender. The differential among men in cohort 1 is 0.267 in [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] . The results of the decomposition shows that taking the estimated regressions (1) and (2) as a reference, 51.1% and 52.6% of the wage gap cannot be explained by productive characteristics, while 48.9% and 47.4% reflect differences in the productive attributes of men and women, respectively. For cohort 2, the wage differential is 0.397. This result suggests discrimination against women of 65.4% and 51.8%, respectively. The remaining 34.6% and 48.2% of the average wage differential between men and women are attributed to individual traits (education, experience, etc.). The average wage differential between men and women in cohort 3 is 0.495. Of this amount, 68.8% and 66.4%, respectively, for the models (1) and (2) can be explained by individual traits, while the remaining 31.2% and 33.5%, respectively, correspond to discrimination.
The Decomposition of the Wage Differential
For the second period, the average wage differential between men and women in cohort 1 is 0.162. The results reported for models (1) and (2) indicate that 65.1% and 66.9%, respectively, of the wage differential are explained by the differences in the individual productive characteristics, and the rest of the wage gap, 34.9% and 33.1%, are attributed to discrimination. The wage differential in cohort 2 is 0.253. Of the wage gap between men and women, the percentages attributed to the individual characteristics of the models (1) and (2) are 60.7% and 62.3%, respectively. The remaining 39.3% and 37.7% are due to discrimination.
The wage gap between men and women in cohort 3 shows a wage difference in favor of the men of 0.406. The portion of the wage gap explained by differences in attributes is 54.5% and 58.2%, respectively, while the portion of the differential attributed to discrimination is 45.5% and 41.8%. The portion of the wage gap supposedly referring to discrimination shows a tendency to decline between the age ranges from 1989 to 1999 (models 3 and 4). Thus, empirical evidence suggests that discrimination between men and women reduced when open exams were introduced, what is in line with the Becker's (1957) proposition that competition works against discrimination.
Insert Table 5 Here Table 5 also indicates that the individual and time-specific effects (models 3 and 4) are important in explaining the wage differential. The models suggest a strong influence of individual attributes on the wage gap. For example, the exclusion of education and experience variables from the models (3) and (4) leads to the increase of the wage differential explained by discrimination. One can observe, in some cases, the favoring of men in the highest cohorts. In the absence of these control variables, discrimination becomes an especially relevant factor for the wage formation. The inverse effect of the coefficient of education for men and women might be capturing the fact that education for women causes positive externalities for the whole group of workers, while in the case of men, education would essentially bring private benefits, which increases wage inequality.
Insert Table 6 Here
Conclusion
The article investigates the existence of wage discrimination for gender in the Brazilian labor market. The introduction of open tests for the selection of personnel for the Brazilian public administration, as a means of preventing clientelism and nepotism. The hypothesis under examination was that impersonal selection criteria reduce the gender wage differential. We found empirical evidence that supported this hypothesis, as the gender wage gap was significantly diminished after the introduction of the open exams, thus suggesting the existence of gender discrimination.
However, we didn't find evidence of elimination of the gender wage differential. This could be the result of the lack of appropriate data, which did not permit the identification of the impacts of the commissioned positions on wages. It seems that the unequal distribution of commissioned positions by gender can explain, at least in part, the persistence of the wage gap even after the introduction of the open exams. It remains to be seen if the distribution of commissioned positions is due to discrimination or to some other factor. Note 3. It is reasonable to suppose that all the people with completed college education in public administration perform functions that demand university degrees, although the contrary could not be a motive for legal impediment. One may notice that dummies of the professional category were not included in the models. The reason was that the greater part of the positions that demand university-level education in the public sector refer to typical activities of the State, and they are not available in the data bank.
Note 4. A methodological alternative would be to compare the gender wage gap between the public and private sectors before and after the implementation of the Constitution. In other words, we would have a treatment group and a control group. This comparison, however, does not seem appropriate to us because the nature of the occupations is different. The fiscal policies had significant impact upon the wage formation of civil servants in the examined period (Carvalho, 2000) . Economic reform in the 90's directly affected wage formation in the private sector, but not the salaries of the public sector (Arbache et al, 2004 ).
Note 5. The variables referring to the number of children of various ages, and male and female children try to capture the different effects for men and women regarding the attention and education given to the children. 
